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UNITED S5TATES PATENT OFFICE.

JOSEPH DESMEDT, OF BRUGES, BELGIUM.

CAR-STARTER.

SPECIFICATION forming part of Letters Patent No. 495,964, dated April 25, 1893.
Application filed December 6,' 1892, Berial No. 454,212, (No model.) - Patented in Belgium February 6, 1892, No. 98,241,

To all whom it may concern:

Be it known that I, JOSEPH DESMEDT, a sub-
ject of the King of the Belgians, residing at
Bruges, in the Kingdom of Belgium, have in-
vented certain new and useful Improvements
in Apparatus forStarting Tram-Carsand other
Yehicles, for which I have obtained a patent
in Belgium dated February 6,1892, No. 98,241,
of which the following is a specification.

This invention has for its object to auto-
matically effect the starting of tramears and
other vehicles by storing during their pro-
gress and at the moment at which the driver

or conductor shall judge opportune the neec-.

essary force for putting them again in motion
atter stoppage. | - |

Intheacecompanying drawings,—Iigure 1 is
a transverse section of part of the apparatus
showing its drivingand engaging mechanism.
Fig.2isalongitudinal section. Fig. 3 isalon-
gitudinal elevation; and, Figs. 3* and 3 show
respectively the endsof the platform of the car
shown in Fig. 3, representing a continuation
of that figure, being detached views respeect-
ively on the lines 2—2 and 1—1 of Fig. 3;
Fig. 4 a plan of theapparatus. Figs. 4* and
4" represent dotted continuations of Fig. 4, on
the lines 4—4 and 3—3. TFig. 5 is a detail of
the operatinglever conveniently arranged in-
side the platform hand-rail. Figs. 6 and 6°
are details of the stop-cluteh of the pinion
which receives movement for keeping the
sald pinion in gear. Figs.7 and 8 are details
of the said receiving pinion showing the pe-
culiar- arrangement for causing it to gear
quickly. Figs. 9 and 10 are details of the
spring-pawl arrangement of the recuperating
apparatus serving to prevent its accidental
engagement. )

This apparatus is of remarkable simplicity
and strength although of relative lightness
(about one hundred and fifty kilos in weight)

will start with the greatest ease and always |

in ;the direction in which it is going, a-ecar
resting upon rails of a tofal weight of four
thousand five hundred kilos including the
load. For greater loads the apparatus will
not require any modification except the sub-
stitution of the spring shown for stronger
springs relatively to the increase of the load.
The operation is besides easy and does not

entail any increase of eare on the partof the | ing

| conductor.

i

In fact all that is necessary todo
1s to move from A to a during the motion of
the ear and at the required moment the lever
A which is situated in the front on a level
with the mud-guard. This lever is remov-
able, that is to say, the same lever serves al-
ternately at each end of the car upon the
platform following the direction of the travel
of the vehicle. By this movement and with-
out involving any other action the said lever
causes the seriesof volute or othersprings X,
X to be compressed. When the latter have
been compressed to a given degree, the lever
A returns automatically to A and the appa-
ratus is ready to start the car after its stop-
page.

For replacing the operating lever of the rod
“h by a crank arrangement it is only necessary

to adapt a rack to the rod 2 (at h® or h) orto
convert a part of the latter into a rack in
which is caused to gear a pinion keyed to a
vertical rod terminated above by a hand-
wheel or erank-handle, the said crank-handle
working in a noteched support serving to hold
the apparatus in a neutral position, that is to

say, when the pinion F is not engaged with

the pinton K nor withthegear-wheel D. This

recuperator consists of the following parts:—

B, B’ are slide-cheeks connected together
by end links B* B?®and intermediate tie-bars.
They serve to support the whole apparatus
and rest on two bearings C, C’ placed on the
axles of the car near the wheels. They thus
torm a movable frame containing on the one
hand the seriesof recuperating volute or other

springs X, X and carrying on the other hand

the rack K. This arrangement constitutes
the recuperating apparatus which is con-

| nected at one end by the rod & to the operat-

ing lever when the latter is placed at ¢’ and
at the other end by the rods and rocking lever
h', h*, h? to the same lever when it is moved
to A, as shown in the drawings Figs. 3 and 4.

J 18 a plate or stop, Figs. 2 and 4, sliding
between two guides and serving to stop the
rack K by falling into one or other of its
notches v or " (Figs. 2 and 3) according to
the direction in which the carriage is travel-
ing, when the springs X are compressed.

H and I’ are traction rods, uniting the re-
cuperator with the apparatus G, G’ for draw-
the carriage, and serving to effect the re-
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lease of the said recuperator for the starting | frame B tlnoucrh the same distance which it

when the horses begin to draw the carriage.
They are jointed the one H to the upper ex-
tremity and the other H’ to the lower extrem-
ity of the pwoted lever I, Figs. 3 and 0.

D, E, F, L. is a train of gearing, furnishing

by its‘ action on the rack I{ the driving power
of the recuperating apparatus, whether for
storing the force or for giving it up again as
required.

which is in one piece with it, is keyed on an
axle against the inside face of one of the
wheelsof thecarriage. The pinion I coupled
to the pinion L which gears into the rack K

is kept by its axle in the slide-cheeks B, B’.
Guided by the latter it engages either with

the main gear wheel D to start the carriage,

~or with the pinion E to compress the recuper-

20

~direction of the arrow Z when it is a question
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‘direction of this motion.

ative springs X, X and store the force. The
carriage being in motion, for instance, in the

of recuperating the foree the conductor draws
the operating lever A over toward him, from
Ato a. Hethus shifts the recuperatorin the
This mnotion carries
the pinion K toward the central pinion E,
with which it gears, and which turns with the
axle upon which it is keyed; E then drives I
and consequently also the little pinion L

whicl is fixed on the same shaft as the latter.

L then gearing with the rack K drives the lat-
ter in the direction of the arrow Q, Fig. 2,
thus compressing the recuperator springs X

until the stop J falls into the notch ¥ (made

in the upper edge of the rods of the rack K)
which meetsit. Then the projection N meets

‘the cam R which is in one piece with the ro-

tary retaining. cateh P (Figs. 3 and 6) which
shoots the bolt O of a lock M attached to a
fixed counter plate M’. The bolt O in being
shot liberates the projection S of the slide-
cheek I3, which projection by bearing upon
the said bolt stops the frame of the recuper-
atorand thus keeps the pinion IF engaged with
the central pinion K.

- The axle of the pinion L is only supported
at 1ts outer end, and against the pinion it-
self. It follows from this that the end upon

> which the pinion F acts not being supported

on the outer side the effect of the action of
F upon this end is tocause a jerking or shift-

ing of the axle of the pinion L. This is a

simple fault in construction which men whose
business it 1s will be able to remedy by means
within their grasp. Thus for instance it
would suffice to connect the axle of L to the
slide-cheek B’ by a box surrounding first the
pinion I and supporting then the axle of L.
The recuperating apparatus set free as above
described can also return to the starting po-
sitton. At this moment the conductor re-
leases the operating lever, which returns au-
tomatically from o to A by the action of
springs V, V’ attached to the end links B4

The main gear-wheel D with in-
side teeth, containing the central pinion K

|
|

was displaced.

When the carriage has stopped dead, and -

it is desired to start it the conductor _slnfts
his operating lever A from A to a and at the
moment when the horse falls into its
the recuperating apparatus is set free, the
recuperative springs X in their recoil set the

rack K in motion in the direction opposite

to that of its movement when storing the

force, and this gives rise to the action of the

pinion F upon the gearing D which then
moves the axle and consequently the wheels,
so that the earriage is set in motion auto-
matically without any effort on the part of
the horse, which has then only to keep up
the movement. This effect is produced as
follows:—As the operating lever A is shifted
from A to a, it carries w1th it the frame D
which brings the pinion F into the main gear-
wheel D with which it engages. The hm se,

paces
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pulling on the traces, drawslightly by means

of my new system of traction G’ (character-
ized by its mobility and by the fact that it

ivoted lever

The latter

above. Thepivoted lever I is returned to its
initial position by a spiral spring R*and con-

sequently returns the new system of traction
G, G’ by the traction rods H, H’.

All the preceding description applies to
what oceurs when the vehiecle is moving in
the direction of the arrow Z. But the same
action takes place in reverse order in the

other direction (that of the arrow Z’) for the

lever A’, Fig. 4, acts directly by drawing upon

the movable frame B. Only, the pinion E
causes therack K to brlng its notch " up to
the stop J (Fig. 2) in order to compress the

springs in the direction Z” while previously
the latter were compressed in the directton Z.

The operating lever A instead of being ar-
ranged outside the dash - board of the car-
riage may, if preferred, be placed inside the
dash-board, and jointed under the platform,
as shown in Fig. 5. Some supplementary

members serve to insure the engagement and

disengagement of the pinions, whether to pre-

vent wrong action on the part of the condue-
These mem-

toror to evade the dead points.
bers are as follows:— |

First. The lock M of which the bolt O en-
gages alternately in front of and behind the
projection S, Ifigs. 1 and 3, and thus serves,
while stopping the frame of the recuperator
to keep the pinion I engaged either with the

B°, which “-'.plIHU'S bring back the momble pinion K or the main gear-wheel D.

0a

‘has ball bearings see Figs. 3 and 4) uponthe
rod I, which is jointed to the p
I, Fig. 3. The latter, by means of a pawl W
(Fig. 2) upon its median axis serves to lift
the stop J which at this moment quits the
rack K and the latter responding to the re-
coil of the recuperative springs X rotatesthe
‘'small pinion L and consequently the pinion
I which is in one piece with it.
‘at this moment engages with the main gear-
‘ing D and thus starts the vehicle as deseribed
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Second. The little projections N, N which | than the key-way to such an extent thatin case

fixed in the interior of the rack K serve to
drive the catch P of thelock, and draw back
the bolt O either at the moment when the
springs X have been compressed, or when they
have given up their stored energy. Thebolt
i1s drawn back by the movement imparted to
the catch P when the cam R (Fig. 2) meets
the projections N, the cam being in one piece
with the cateh. R

Third. The pawls T, TV, Figs. 3, 6, and 9,

which serve to stop the frame B automati- |

cally and to stop it after each movement of
the operating lever A from A to a,in such a
way as to render it impossible for the con-
ductor to fall into the error of gearing the
pinion F into the pinion E when it should be
geared into the gear-wheel D and vice versa.
The pawl T when in the position shown in
Figs. 3, 6, and 9 prevents the conduector from

gearing the pinion F into the main gearing

D. In short,if the lever A undergoes move-
ment from A to o’ the pawl T being lowered
comes to rest against the projection #* of the

1

‘spring rises vertically in a branch

of need it can yield to the extent of half the
thickness of a tooth (see Figs. 7and 8). The
tooth f, which 1s immediately below the one
which always engages first, has one side cuf
away toward the top in such away as to offer

an 1nclined plane to the corresponding tooth

of the gear opposed to it. It thus engages
unfailingly even if the tooth f’ which pre-
cedes 1t immediately abuts vertically and it
forcesthesaid pinion F to turn to the extent of
the play which it possesses upon its axle in
such a way that the tooth f” passes the point
at which it met and is forced to.engage also.

In order to restore the position of the pinion
F to the extent of the play allowed it,a spe-
cial spiral spring 7* is inserted in the cleft of

a fixed squared pivot on the center of the
axle of the pinion F. The outer end of this
| nch 3 which
bears upon two gudgeons ¢ and ¢’, one fixed

directly over the pinion If, the other fixed on

the axle of the said pinion. Between this

spring and the nut of the pinion is mounted

noteh 7, but if the lever undergoes movement | upon the square of the pivot a lever the arm

from A to a the pawl # being raised will pass
over the notch ¢" and the pawl T will be re-
leased by . its sliding movement upon the
slope #°. After the recuperative springs X,
X have been compressed the apparatus, re-
turning antomatically to its position of rest
the pawl 17 will be brought back into the
notech ¢/ as the result of the see-saw motion

impressed upon it by the sliding of its angu-

lar projection " upon the corresponding
slope of the nose %’ of the spring U’, and the
pawl T will remain raised because its projec-
tion v will slide against the nose % of the
spring U which it will act upon as shown in
dotted lines in Fig. 10. The pawls T and TV

are prevented from moving (except when they

are operated by the to-and-fro movement im-
parted to the recuperative apparatus by the
driver) as the result of the pressure exereised

upon them by the helical springs =, ' on

their axis (see Fig. 10). The springs U and
U’ always bring their noses « and « back to
The pawls T and T”
are fixed upon the governingsupport Y (Figs.

7, 9,and 10) which is attached by eross-bars-

to the slide-cheeks B of the recuperative ap-
paratus. The notches ¢ and ¢ are made in
the upper edge of the fixed counter-plate M’.
The slide-cheek B follows the movement of
the operating lever A, and gives motion to
the pawls T and 1Y, while the notches ¢ and
¢’ remain in one position in consequence of

-the immobility of the counter-plate M’ in

6o

which they are made. In order that the en-
gagement of the pinion ¥ with the main gear-
wheel D or with the central pinion E may be
able to take place with certainty, in case the
teeth should happen to meet end to end, the
pinion Fisrendered sensibly movable upon its
axis by means of the following arrangement.
A certain amount of play upon its key is given

- F— il il =Tl

the spring and bears, opposing the latter, be-
tween the two gudgeons ¢ and ¢’. By this

‘arrangement the branch f3 compresses the
spring outward by acting from left to right,
‘while the branch 7* compresses it inward by
-acting upon the pivot from right to left.

It
follows from this that whatever may be the
direction of the play of the pinion F, and
whether it engages with D or E (Fig. 2) it is
always restored to its normal position by the
spring f* and that it may play upon its key
in one direction or the other in order to en-

3
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f* of which rises parallel to the branch f? of

95

I00
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cgage infallibly by avoiding its abutting upon

the teeth of the gearing which it meets.

Therecuperativeapparatusabovedescribed
18 when In use, contained within a casing
which protects it from the dirt thrown up by
the wheels in wet weather and from the dust
when the weather is dry.

It is to be noted that the recuperative
springs X, X which yield with great ease as
the result of the arrangement of the pinions
E, I, L which divide the force, have a quad-
ruple impulsive energy when acting on the
main gear-wheel D. In fact,the carriage has
to cover a distance of five meters to drive the
recuperative apparatus home, and the latter
only acts as a starting force for a distance of
1.25 meters but the energy of the impulse in-
parted is sufficient to drive the vehicle over
a distance of seven or eight meters on a plain
surface. |

Having now particularly described and as-
certained the nature of my said invention and

I1O

115

120

12§

in what manuner the same is to be performed, .

I declare that what I claim is—

1. The combination of a frame I3, the re-
cuperative springs, a rack carried thereby, a
pinion, a driving gear and an operating lever

1'}30

adapted to engage said pinion with said driv-

to it, the key being for this purpose narrower i ing gear, substantially as described.
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9. In combination with the pivoted lever I,
traction rods in connection with the motive
power, a pawl operated by the said lever and
a spring stop lifted by said pawl, substan-
tially as deseribed.

3. In a car starter, the combination of the
StOp J, the rack K havmﬂ' retaining notches
Y, Y and the springs X, X, substantlally as
described.

4. In combination with the rack K and |
springs X, X, the lock M composed of two
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17, the frame B and the operating lever, sub-
stantlally as described.

6. In a car starter, the combination with
the lever A, of the cheek springs V, V’, sub-
stantially as described.

7. In a car starter, the driving pinion I, a
spiral spring contained in a central cavity
thereof,and acting in two dn'ectmns substan-
tially as descmbed

In testimony whereof I have signed this
Speclhcatmn in the presence of two “subserib-

slides, a bolt and catch moving vertically | ing witnesses.

therein, a cam R and pro;]ectlons on the rack |
IK, c:ubstz?t,n‘tla,lly as described.
. In a car starter, the pawl and ratchet

mechanism consisting of a pair of pawlis T, |

JOSEPH DESMEDT.
Witnesses:
GREGORY PHELAN
GEORGE BEDE.
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